Human myelogenous leukemia cell line HL-60 cells resistant to differentiation induction by retinoic acid. Decreased content of glycosphingolipids and granulocytic differentiation by neolacto series gangliosides.
We have recently reported that neolacto series gangliosides (NeuAc-nLc) are increased during granulocytic differentiation of human myelogenous leukemia cell line HL-60 cells induced by retinoic acid and that HL-60 cells are differentiated into mature granulocytes when the cells are cultivated with NeuAc-nLc (Nojiri, H., Kitagawa, S., Nakamura, M., Kirito, K., Enomoto, Y., and Saito, M. (1988) J. Biol. Chem. 263, 7443-7446). In contrast to these wild-type-HL-60 cells, HL-60 cells resistant to differentiation induction by retinoic acid showed a markedly decreased content of gangliosides, especially NeuAc-nLc, and did not show any increase in the content of gangliosides when cultivated with retinoic acid. Neutral glycosphingolipids, the precursors of gangliosides, were not accumulated in these resistant cells. When retinoic acid-resistant HL-60 cells were cultivated in the presence of NeuAc-nLc, the cells were found to be differentiated into mature granulocytes on morphological and functional criteria. The differentiation of cells was dependent on the concentration of gangliosides and was accompanied by inhibition of cell growth. Wild-type HL-60 cells differentiated by NeuAc-nLc showed the changes in ganglioside composition, which were similar to those in wild-type HL-60 cells differentiated by retinoic acid; among the gangliosides changed, 2----3 sialylparagloboside and 2----3 sialylnorhexaosylceramide were increased. These findings suggest (a) that the synthesis of particular NeuAc-nLe molecules is an important step for retinoic acid-induced granulocytic differentiation and this step could be bypassed or replaced by exogenous NeuAc-nLc, and (b) that the defective synthesis of particular NeuAc-nLc molecules is responsible for the failure of differentiation induction in retinoic acid-resistant HL-60 cells by retinoic acid.